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Welcoming remarks
Good morning everyone!

| would like to welcome you to the Nuclear Safety Research Conference, or what was formerly
known as the Water Reactor Safety Mesting. | see some familiar faces in the audience. To them, and to dl of
you who have been to previous Water Reactor Meetings before, welcome back. To those who are at this
mesting for the firgt time, | hope you would find this meeting ingghtful, and informetive. We expect to benefit
from the new ideas and new information, which you bring dong with you.

Finaly, | want to extend awarm welcome to our foreign guests who have come from far. Most issues
critical to the industry today, whether it is a need to improve the security of our facilities, extend the life of our
plants, or develop advanced reactors which are safe as well as cost-competitive, are multinationd rather than
national issues. Therefore, your presence and participation in this meeting are a benefit to dl of us.

In addition to the meseting, | hope you would enjoy the fine October wegther in Washington, D.C. |
aso hope you had, or will have time to enjoy the many nationd monuments and museumsin the city, before
you return. All of them are only ashort train ride from this hotel.



We dl recognize from history that issues which confront the nuclear industry are not gatic. The issues
that were critical have been changed, and will continue to change. The directions of research, must change to
accommodate the changing needs. History also shows that the Office of Research and the NRC have
successfully changed direction to address the issues which were contemporary to the time. Many of us may
not have been part of the nuclear community when issues were confronted relating to emergency core cooling,
inthe 1970s. The Office of Research’s focus on code development and experiments helped NRC address
these issues and enhance the regulatory process. In the 1980s, continuation of research activities on
probabilistic risk assessment lead to publication of NUREG-1150, issuance of Generic Letter 88-20, and the
development of many tools and methods to enhance the regulatory process through the use of probabilistic risk
assessment. During the 1990s, NRC did afair amount of research on ageing of equipment in our plants,
therma hydraulic analysisin advanced reactors, and even more research in the area of probabilistic risk
asessment. Thisresearch is heping us address key questions relating to plant license renewds, an improved
reactor oversght process, and risk-informing our regulations.

Before your minds wonder off to the exciting topics which will be discussed this afternoon, | want to
describe what 1 will be speaking about today. First, | will address some of theinitiatives we have undertaken
to improve the effectiveness of NRC. Second, | will discuss present chdlengesto industry. Findly, | will
discuss some of the new directions which NRC may be heading toward, specificadly in the area of internationa
standards on radiation protection. In that respect, | will share with you recent advancementsin this area and
my vison of how these advancements should, or should not, affect U.S. regulations.

I nitiatives, to improve Effectiveness of NRC

Over the lagt severd years, the agency, in part using significant contributions from the Office of
Research, has made mgjor strides to be more effective. We have done this by changing the regulatory
framework to dlow the NRC to shift resources to address issues which have the highest impact on public
hedth and safety.  The new reactor oversght processis an excellent example of this changing framework.
Even though we are sill experiencing some growing pains, NRC has created a process that assesses the risk
sgnificance of events or issues, and NRC uses this risk significance to guide us in our interactions with
licensees.

In the area of changes to regulations, the Commission has been looking a staff’ s proposasto risk-
inform 10 CFR 50.44 which reduces requirements on hydrogen recombiners. The Commission is aso looking
a Staff’ s proposasto risk-inform 10 CFR 50.46 which will reduce unnecessary burdens on the licenseesin
their loss-of-coolant andysis (LOCA). The progress we have made to improve effectiveness may not be as
fast as NRC likeit to be. However, NRC has made these fundamenta changes with public safety as our
number one priority, and sometimes that involves taking extratime. We look for ways to improve
effectiveness, and | commend the saff on their accomplishments, and thank the industry for continuing active,
congtructive diaogues.

Present challenges



Even though a good safety leve for nuclear facilities and gpplications has been achieved in most
countries, there are areas where improved knowledge will be necessary to efficiently and effectively regulate
and operate the current fleet of reactors as they age, and to provide the scientific and technica basisfor the
development of innovative nuclear reactors and novel means for high-level waste management and disposa.
Higtory indicates that new issues will continue to emerge from operationa experience, and an enterprising and
dynamic industry together with an efficient and effective regulator will continue to propose innovative initiatives
to improve or maintain safety in a cost-effective manner. Further, new designs are being proposed which have
many characteridtics that differ from those of the current fleet of plants. Availability of knowledgegble and
well-trained human resources is necessary to sustain and improve the safety of nuclear power and provide
effective regulation of it through al its phases from research and conceptua design, through operation, to and
findly to waste management and decommissioning.

Some examples of areas where novel emerging issues have been identified follow. For each example,
emphasis mugt be placed on understanding the uncertainties involved and highlighting those needing attention;
aswell astherole of risk information in identifying safety and regulatory needs.

Economic conditions are leading to extension of the operating cycle, higher fud burnup and increased
power levels. Asin this country, initiatives have been identified in severd other IAEA member countriesto
explore use of mixed oxide fuel ether because of non proliferation consderations or to recycle fue to useit
more efficiently. These are being evaluated by the regulatory authorities in member sates. The combined
effect of these consderations must be evaluated to determine the overall safety impact.

Economic deregulation has had many influences on plant performance. It could creete the potentid to
lead to degradation of existing safety principles, if the impacts of deregulation on plant performance, are not
fully understood and monitored by the plant operator and an independent regulator to provide early warning
of changesin culture and operations. Similarly, extending the effective operating life of nuclear power plants
will bring great benefits, but requires effective programs for mitigating or managing the ddleterious effects of

plant ageing.

Life extengon, decommissioning, introduction of new technology, and aging workforce pose unique
chdlenges in the area of human performance. We must be prepared to understand these chalenges and
develop means to measure, monitor and trend organizational and management performances with regard to
safety aswdl asindividuad human performance.

New reactor concepts (e.g., Pebble Bed Modular Reactor, and advanced LWRS) are under
development that gppear to have advantages in both economics and safety over existing plants. Wherethereis
areasonable prospect that such new designs may be proposed to a country’ s regulatory authority, it is
essentid that the regulatory authority prepare in advance for such a proposal, ensuring it has the proper mix of
technicd skills and experimentd facilities to thoroughly evauate the safety of such new designs.

Similarly, in thefue cycle, new concepts are under consideration for both the enrichment of new fuel
and the disposal of radioactive waste. Because of these initiatives, research expertiseis needed. The
gpplication of risk andys's technigues to nuclear materia's manufacturing or processing facilitiesis well



underway, but these facilities differ from reactors and it may be necessary to adopt a different technique for
risk assessments.

The anadlysis of the risk associated with both interim aboveground storage of spent fue and the
trangportation of high level waste to fina repostories requires detailed anayses of cask designs and evauation
of materid behavior. Similarly, the long-term storage of radioactive waste will require monitoring as
operationa information begins to be assembled. Experience from reactors and other industries usng advanced
technology indicates operational observations may require mid-course corrections by the regulatory body as
well as by the operator of the facility to maintain safety.

New enrichment and recycle approaches as well as consderation of transmutation of high level waste
will require careful evauation of the need for safety research in paradld with developmental analyses.

The complexity of these techniques, and the safety, non proliferation, and operationa concerns will
require a cadre of nuclear safety experts to evauate future research needs. We must be prepared to
understand these chalenges and devel op means to measure, monitor and trend organizational and management
performances with regard to safety aswell asindividual human performance. Adequate research must be
conducted to understand these new technologies, their associated risks to public hedth and safety, the
uncertainty in the risk estimates, and to evauate where controls are needed for public protection or where
further research is needed to reduce uncertainties.

Let me turn now to the core topic. The essence of what NRC does pertains, of course, to protecting
public hedth and safety and the environment. In accomplishing this misson we rely on many processes,
procedures, and regulations. During the remaining part of my speech, 1 would like to contribute to this meeting
by talking about (&) the evolution of new recommendations which may be developed by Internationa
Committee on Radiation Protection, and (b) my perspectives on how these recommendations should or should
not affect the near-term and long-term policies of the NRC.

Asyou dl know, technology evolves with the advancement of science and science advances through
research and study. These advancements occur at academic ingtitutions, laboratories, and other research and
development facilities through the efforts of many dedicated members, like you, in the scientific community.
Regulatory agencies are faced with the chalenge of how to trandate our current knowledge of radiation health
effects into aregulatory framework, viaregulations and with regulatory guides, that are protective of not only
the workers, the public, and the environment, but, at the same time, strike a balance between the uncertainties
in that knowledge and the beneficia applications of radiation. For example, we certainly are dl aware of
uncertainties which have lead to controversy over whether the present uses of the linear non threshold model to
describe radiation hedlth effects at low doses and dose rates are gppropriate for establishing regulatory
gandardsin radiologica protection.

Many factors influence decisions in the business of setting regulatory standards for radiation protection.
Higtoricaly, NRC' s regulatory approach for radiation protection has considered new scientific information on
radiation hedth effects as one important input into this complex business. The NRC has aso depended upon a
process in which firgt, independent bodies of experts evaduate information on radiation hedth effects and then
other bodies of experts, drawing upon this collective knowledge, develop recommendations for systems of



radiation protection. Examples of the first set of bodies are the United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR), the Radiation Effects Research Foundation (RERF) and the U.S.
Nationa Academy of Sciences Committee on Biologica Effects of lonizing Radiation (BEIR). The second st
includes The Nationa Council on Radiation Protection and Measurements (NCRP), in this country, and the
International Council on Radiation Protection (ICRP). After consdering recommendations from these
scientific bodies, if the Commission agrees that revisonsto NRC' s radiation protection regulatory framework
are needed, then the changes are proposed through an open and inclusive process that provides for public
input. Finaly, NRC is subject to statutory requirements to follow the generally applicable radiation protection
gandards issued by the U.S. Environmenta Protection Agency.

This then moves us from science into policy decisons. In the fina analyss, the flexibility and direction
that agencies have in making these policy decisons are dictated by a number of consderations including the
underlying legidation for regulatory agencies and, in some cases, by court decisons on the implementation of
the legidation.

For those who are not familiar with the activities of the ICRP, and how ICRP influences NRC
Regulations, let me say afew words about some key activities of ICRP and how they relateto NRC's
regulations.

| CRP updates moddl s to reflect new biokinetic information and to achieve greater predictive accuracy
through the gpplication of physiologicaly redistic model structures like the respiratory tract model described in
ICRP Publication 66 (1994). Furthermore, using these models, ICRP provides recommendations to the
internationd radiation protection community. The ICRP modds and recommendations provide significant input
in formulating the regulations which NRC adopts, after incorporating stakeholder concerns. For example, the
current 10 CFR Part 20 which establishes standards for protection against radiation adopted models and
recommendations from ICRP Publication 26 published in 1977 and Publication 30 published in 1978.

Since the 1970s I|CRP has made mgjor changes to | CRP recommendations and models-- and ---
they are continuing to evaluate many more changes.

Let me first discuss proposed changes to the ICRP models and how we might begin using them.
During the last few years the ICRP has updated many of the modelsin ICRP Publication 30 which were
published in 1978, to reflect new biokinetic information and to achieve greater predictive accuracy. Because
the models of Publication 30 often reflected overly cautious parameter values chosen in the absence of
physologicad condraints, it is common for the newer modelsto yidd lower dose coefficients. For example, the
updated effective dose coefficient for the inhaation of 2%2Th by aworker is about afactor of 15 lower than the
earlier value. However, for afew radioisotopes, the new modes have led to substantia increasesin dose
edimates. Some licensees have made requests to use these new model's, and on a case-by-case basis, since
these models clearly reflect advances in knowledge, we have granted afew exemptionsto the rules.

Unlike models which are purely scientific correlations based on experimenta or other information,
| CRP recommendations must be evaluated in light of other factors such as cost-benefits, perceptions, and
politica ramifications. Since 1978, the ICRP has made mgor revisons to its basic radiation protection
recommendations. These were published in ICRP Publication 60 in 1990. This publication has



recommendations which supercede those of the ICRP Publication 26. Because of timing and other
considerations, NRC adopted only some of the ICRP recommendations into Part 20. As an example, NRC
adopted the ICRP-60 recommendation to lower the dose limit for the genera public from 5 mSv (500 mrem)
per year to 1 mSv (100 mrem) per year. However, with respect to the occupational exposures, even though

| CRP-60 recommended a new occupationd dose limit of 100 mSv (10 rems) in 5 yearswith a50 mSv (5
rem) maximum, NRC believed that a reduction in the annua dose limit was not required since the annua
average radiation dose to most occupationa workersin 1987 was dready well below 20 mSv (2 rem).
Furthermore, as apart of the revised regulations, NRC included the concept of maintaining radiation exposures
as low asreasonably achievable (ALARA).

It ismy view that some facts and figures based on recent information must be fully evauated before
considering a rulemaking change to reduce occupationa exposure as recommended by  ICRP-60. For
example, in 1999, out of approximately 150,000 monitored individuas at commercid power reactors, only
twenty-four individuals received doses exceeding 20 mSv (2 rems), and only 2 individuas received more than
30 mSv (3 rems). Noindividua exceeded 50 mSv (5 rems). When you consider the fact that even ICRP-60
alows a maximum of 50 mSv (5 rem) per year, aslong as the average over five yearsis below 20 mSv (2
rems), even if NRC adopts |CRP-60, there would not be any savings of dose. Furthermore, there would be
subgtantia cost for implementing the new regulation, with uncertain or any added benefit.

For example, the cost of record keeping and managing radiation protection programs, may increase
congderably due to loss of operating margin. Most plants operate with adminigtrative controls which are
lower than 10 CFR Part 20. If we lower the Part 20 annual dose limits, the adminigtrative margin may have to
be lowered further to ensure compliance. That may mean more Stuations of individual doses come closeto
adminigrative limits, more bookkeeping may be necessary, and more management involvement may be
required with questionable additiona benefits.

ICRP met in early September of this year to discuss additiona changes. One areawhich has been
discussed by ICRP isthe vaue selected for limitation of adose to amember of the public. Current NRC
regulationsin 10 CFR Part 20 specify 1 mSv (100 mrem) for thisannud dose limit. Thiswas derived from
ICRP-60. Internationally there may be an interest to drop the public limit per se, and rely soldly on a source
related congraint of approximatdy 0.3 mSv (30 mrem) as the point of specifying whether a source (licensee) is
appropriately controlling their materid. This could potentidly be afactor of three reduction in the dose limit
from an individud facility, if ICRP were to adopt this recommendation.

The 1 mSv (2100 mrem) to 0.3 mSv (30 mrem) reduction could have significant ramifications with
respect to public perception, even though actua doses encountered by public would unlikely be affected. The
pressure on modeling and in verifying compliance would increase because the industry would have to
demongtrate compliance with lower margins. Asfar as ramifications on public perceptions, comparison of a
0.3 mSv (30 mrem) rather than a1 mSv (100 mrem) limit againgt thresholds in other regulations, such as
thresholds alowed for routine emissions, could lead to the belief that NRC is alowing too much radiation
exposure to public viaroutine emissons.

ICRP is consdering even more changes to get rid of some complexities. The system of radiologicd
protection set out in ICRP Publication 60 evolved over 60 years. |CRP acknowledges that the current system



is complex and difficult to explain and consequently, is attempting to develop a new system that is more
coherent and less confusing. The new controllable dose concept will be debated by the ICRP over the coming
years.

Another mgor shift consdered by ICRP is going from utilitarian to egditarian ethics. The higoric
optimization process in radiation protection has been based on utilitarian ethics gpplying classica cost benefit
anaysis to address the question - “How much does it cost and how many lives are to be saved?’ The use of
collective dose emphasized the protection of society because of the difficulty in taking into account individua
risk in any quantitative manner for the genera public. A utilitarian ethic is the doctrine that the grestest good of
the greatest number should be the guiding principle. In developing the recommendations for the 215 century,
the shift continues from utilitarian vaues, 0 as to indude the recognition of individud rights by usng egditarian
ethics. Egditarian isthe principle of equa trestment for dl individuads.

In summary, consdering (a) the ICRP recommendations are still being debated and (b) the benefit to
the generd public and licenseesis rlatively low, thereis, in my view, no pressng safety issue, to revise Part 20
to adopt ICRP-60 standards. We must, however, remain diligent to new concepts and be prepared to make
whatever modifications to our regulations deemed worthwhile to meet our statutory responghilities.

When and if the NRC decides on revising regulaions, we will pay sgnificant attention to the
recommendations provided by the ICRP. But we must also consder ingghts from other scientific communities
aswdl. There are other ongoing studies, such as BEIR V11, which will dso be taken under consideration,
before any rule changes are made. 1n September 1998, the National Research Council was awarded a 3-year
grant to conduct a comprehendve reassessment of the health risk resulting from exposure to low levels of
ionizing radiation. This reassessment (BEIR VII) will include areview of datathat might affect the shape of the
dose-response curve at low-doses, in particular, evidence for threshold in dose-response relationships and the
influence of adaptive response and radiation hormesis on radiation exposure.  1n September 2000, the EPA
requested a 2-year extenson of the BEIR report and re andysis of the Japanese heath effects data. Assuming
both reports are completed on schedule, the find BEIR VI report should be published in late 2003.

Conclusions

In closing, | would like to make two remarks, the first on my vision on the role of the Office of
Research and the second, on my vison of ICRP and other ideas which it is currently congdering on the near-
and long-term impacts to NRC regulations.

My vison has not changed from last year. My vision of the NRC Office of Research would be a
center of excdlence and source of expertise. This center would maintain acadre of reactor and materiads
safety specidigtsin various key areas, with independent and unbiased expertise across a broad spectrum of
advanced nuclear technology, to provide the technical basis for robust and transparent regulatory decisions.
Experimentd facilities and resources would be maintained to ensure our ability to respond in atimely manner to
new or emerging issues. The office would complement the front-line regulatory activities of the agency and
independently examine evolving technology and anticipated issues. | would expect that we do more and focus
on making what we produce more timey and more useful.



On ICRP recommendations and many other changes which are currently being consdered by the
Commission, | believe thefollowing. In the near-term, dthough considerations of the ICRP-60
recommendations are sill being debated, | beieve that thisis not a pressing safety issueinthe US. Itis
premature to consider changes to 10 CFR Part 20, which would require use of recommendations of |CRP-60.

However, in the long-term, because ensuring public hedlth and safety is as it should be our primary focus, ---
and--- because through |CRP we receive the globd benefits of the advancementsin science and technology in
the area of radiation protection, we should monitor and prepare to consider any new |CRP recommendations,
-- dfter-- a careful evauation of their merits to the society.

Thank you for your attention, | would be pleased to answer any questions you might have at thistime.



